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AN EXAMINATION OF THE SCEPTRE
AND CSMP PROGRANMS FOR SOLVING THE
POINT-KINETICS EQUATIONS WITH FEEDBACK

by

P. D. Walkowski and B. R. Peterson

ABSTRACT

Two modeling programs, SCEPTRE and CSMP, are used
to solve the point-kinetics equations--seven coupled nonlinear
differential equations--with a linear-feedback function. The
constants used are appropriate for EBR-1I; therefore the com-
putationalaccuracy may be tested against the experimental rod
drops.

Run time, versatility, programming ease, and accuracy
are criteria used to evaluate the two programs. SCEPTRE is
found to be more efficient in runtime and CSMP more versatile.
The ease of programming is about the same for both programs.
The accuracy is nearly equivalent if the optimum integration
routines are used.

I. INTRODUCTION

Various feedback systems of the EBR-1I reactor will be simulated to
examine possible alternative methods of control. A modeling program will be
used to solve the differential equations so that a model may be simulated effi-
ciently without an advanced knowledge of FORTRAN. Both SCEPTRE! and the
Continuous Systems Modeling Program (CSMP)? allow the equations and pa-
rameters to be written as a data set in an algebraic form. The programs then
assemble and execute efficient FORTRAN programs using built-in integration
routines.

This study was initiated to compare the capabilities of SCEPTRE and
CSMP in solving the point-kinetics equations. The service each program was
intended to perform made them considerably different.



II. THEORY

A. The Point-kinetics Equations

The reactivity of EBR-II follows the seven coupled point-kinetics
equations derived by Henry:3

6
o(t) - By
dn(t) = -ln(t) + z Kici(t) (1)
dt L i=1
and
dCy(t)  B;
i i
= —nft) - . C.(t),
- (t) - 34C4(t) -
1 = ]., Z, s 6:
where
n(t) = neutron concentration at time t,
Ci(t) = neutron-precursor concentration,
p(t) = reactivity at time t,
Aj = ith delayed-neutron decay constants,
B; = ith delayed-neutron fraction,
and

4 = neutron-generation time.

The reactivity is described b

y the difference between the input and
feedback reactivities:

Fig. 1

Input Reactivity for Rog

Drops in EBR~II Run 49F
5.0 x 10°6 sec
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Fig. 2. Powecr and Feedback Reactivity at Start of EBR-II Run 49F

The control-system diagram for the nonlinear feedback system is
shown in Fig. 3, in which G(s) is the driving function and H(s) is the feedback
function.

t
Pol) = P

3N -
Fig. 3
P (1) Control-system Block Diagram
fo | H(s) for Nonlinear Feedback System

Hyndman and Nicholson! assumed the feedback function to be of the

form

H(s) =

i Aj exp(-8Ti) _ i (Ai/1i)exp(-sTj)

& 14T, s+ 1/1

where 71; is the feedback time constant, Aj is the feedback weighting function,
and T; is the delay of the ith term.

By an inverse Laplace transformation, this equation yields

< T
Z I/Tl)exp[ + 1/1'1]



The functional representation of a system is given by a Volterra
expansion for all times. Gyf.topoulos5 was able to show that each kernel 15
related to the output through a convolution operation. Hence,

Y(t) = ho + fm h(t - T)x(7)dT

[=-] loe]
+ / / h(T,, To)x(t - T)x(t - T)dT dr, + ..o dT L dT L, (4)
o o
where
x = input time-domain function

and

y output time-domain function.

Because the effects of nonlinear terms are very small and the nature
of h(1,, T;) is unknown, the linear-feedback approximation is used:

Y(t) = Hy + /m h(t - T)x(7)dr. (5)

Because h(t - 1) = 0 for 7>t for any causal system, one need only integrate
from time zero to t.

Identifying like terms in the reactivity equation gives

At (t - Ts -
p(t) = p(t) + er_l_/ exp{“ k! A)P(x)dx.
i . 0 i

T

In our normalized system,

n(}) - ng
P = = -
() e n() - 1,
where
n(A) = total neutron density,
ny = normalizing neutron density,
and
n(i) =

normalized neutron density



Therefore,

Al '(t - Tl - A
() = Z'«‘f [n0) - Hexp|———d}. (6)
i ' /o '

The convolution integral in Eq. 6 can be broken up into (a) the integral
for the current time step, where Eqs. 1 and 2 are evaluated, and (b) the re-
mainder of the time integration to give

tsave -(t - T; - %)
P = / [n()r) - 1]exp| —————|[d
new T
0
t
-(t - Ti - A
+/ [n(a) - l]exp[—‘r—):,dx. (7)
t i

save

With all the T; = 0, the trapezoidal-rule approximation used in the computer
program is

Frew ™ Fgave ex‘)[tji:—.e;t:l
1
+ t—-————. tzsave {[n(tsave) - l]exV['.(t -Ttsave1+ [n(t) ) l]}. (8)
i

B. Physical Interpretation of the Feedback Polynomial

The feedback transfer function found experimentally by Hyndman and
Nicholson* and fitted to EBR-1I run 49F by Larson® originally had four terms.
This number of terms was enough for modeling the first 15 sec of a rod drop.
An additional term was necessary to reestablish 2 cents of reactivity at an
infinite time. A fifth term, with a 36-sec time constant, was added to the
expression to account for this reactivity observed in static measurements but
not in the fit.

The time constant € was determined from
p(t) = p(tm)(l - e't"ff)'

where p(ty) = 0.02 dollar of reactivity, and, at t = 25 sec, the value of p is
0.01 from Larson's curve-fit data.®
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A; was found to be 0.0984 dollar/(Ap/p) from

H(O)measured = H(0)y0d drop t As,

where
Ta
H(0)r0d drop = 5gagw - 0-00% 696 dollar/ MW,
and
H(0) = 0.005 144 dollar/MW.
measured

Fuel and coolant expansion are thought to account for the 0.2- and
0.4-sec negative coefficients. The long (2.0- and 10-sec) positive coefficients
are postulated to be bowing effects of the subassemblies; the 5-sec negative
coefficient is from rod-bank and bowing effects.
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III. SCEPTRE

SCEPTRE (see Appendix A) is basically designed for electrical-
engineering-oriented problems. Block circuit elements are modeled from
simple components. The blocks are arranged between labeled modes, and the
transient or steady-state output of parameters between various modes is re-
quested. SCEPTRE then extracts the necessary differential equations and
assembles and runs a double-precision FORTRAN program calling on built-
in integration routines. Special considerations that allow for the direct entry
of differential equations are used.

The CIRCUIT DESCRIPTION heading is the only structural element of
SCEPTRE needed. The DEFINED PARAMETERS subheading contains a listing
of constants, initial conditions, and all the differential and algebraic equations.
The subheading OUTPUT partitions off the variables to be printed or printer-
plotted, and FUNCTIONS is followed by the input-ramp function. The RUN
CONTROLS subheading contains specifications for step size, error bounds,
and integration type.

Algebraic expressions must be entered in a logical sequence because
there is no internal sorting routine in SCEPTRE. All integrations, however,
are executed at the end of the DEFINED PARAMETERS section.

The constants and initial conditions are entered in the DEFINED
PARAMETERS section of SCEPTRE. A convention requires the use of P as
the first letter of any parameter name.

The convention for performing algebraic operations dictates that the
expressions be written in the form of PY = XS1(PA+PB**PC). Any algebraic
FORTRAN statement may appear in the parentheses as long as the variable
names begin with the letter P. The quantity inside the parentheses is identi-
fied as XS1 (a mnemonic for expression SL), and the result is called vari-
able PY. Altcernatively, TABLE consists of ordered pairs of points, and values
at each integration step are determined by linear interpolation.

Only variable-step-size integration routines areavailable with SCEPTRE.
The three methods are a crude but fast trapezoidal (TRAP) technique, a Runge-
Kutta (RUK) routine, and a compromise, XPO. The entire program is run in
a double-precision mode.

Many possible restrictions dn the integration routines are included in
SCEPTRE. Limits of minimum and maximum absolute error and of relative
error may be preset. The starting step size is addressable, as are the maxi-
mum and minimum permissible values. The MAXIMUM INTEGRATION PASSES
specification gives the user further control over the program when debugging
and trying new input functions.
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FORTRAN subroutines are easily included in the SCEPTRE simulation.
They are called by an algebraic definition that passes parameters to the sub-
routine. Care must be taken to preserve the inherent accuracy of the system
by using double-precision variables and operations.

Output is provided in tabular or printer-plot formats only. The broader
label for the output is written directly below the CIRCUIT DESCRIPTION card;
the parameters to be displayed occur after the OUTPUT card. The program
chooses its own output intervals, which are not uniform, although the user may
also specify the maximum number of points print-plotted. The output auto-
matically indicates the number of integration steps taken and the number of
steps that were accepted by satisfying the error criterion.
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IV. CONTINUOUS SYSTEMS MODELING PROGRAM (CSMP)

The Continuous Systems Modeling Program (CSMP) (see Appendix B)
allows the flexibility of either block-diagram or differential-equation repre-
sentations of a system in a data set. From these, the program compiles and
runs a FORTRAN program.

The INITIAL, DYNAMIC, and TERMINAL structural segments are the
main subdivisions of the CSMP data set. CSMP builds the FORTRAN program
from these segments. The INITIAL segment permits entry of constants and
calculation of parameters that remain unchanged in the balance of the pro-
gram. Error bounds, termination conditions, integration methods, and output
are specified in the TERMINAL segment. The body of the program executed
repeatedly for each time step is in the DYNAMIC section.

Sets of coupled equations that could be parallel-processed are grouped
into SORT sections, where the program determines the order of computation.
NOSORT sections are used where instruction order is critical.

The initial conditions of integration operations are specified by INCON
statements in the INITIAL segment of the data set. PARAMETER and
CONSTANT also initialize the data. Some procedures that require the results

of several previous integration passes are used in the integration schemes
and are stored internally.

Simple arithmetical expressions may be expressed in FORTRAN, but
for longer computations, MACRO and PROCEDURE are more useful. The
routines can specify the transfer functions of a block diagram. Input functions
may be chosen from the CSMP library or fitted from ordered pairs of data
points. CSMP uses AFGEN to linearly interpolate a steep ramp function for
input reactivity simulating a rod drop.

There are built-in codes for fixed- and variable-step-size integration
in CSMP that are called for by a METHOD statement. Three variable-step-
size routines used were: RKS, a Runge-Kutta single-precision routing; RKSDP,
a Runge-Kutta double-precision routine; and STIFF, a composite routine used
for "stiff" equations. Stiff equations are those having a large spread in time
constants. CSMP was designed for single-precision calculations, and only
extensive modifications using subscript notation allow entirely double-precision
calculations.

In integration routines in which the step size is varied, the maximum
permissible relative and absolute errors may be specified. The absolute er-
ror (ABSERR) dominates for small intcgrator values, and the relative error
(RELERR) dominates for larger values. The maximum possible error in
CSMP is the sum of RELERR and ABSERR. This error is computed by testing
the new functional value with two different formulas having complementary
error terms. Step size is bounded by DELMIN and DELMAX statements.
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Ordinary FORTRAN subroutines are easily called by an algebraic
definition. For example, Hl = FSOL(N, TAUI, NZERO, 1.0, T) calls for sub-
routine FSOL passing the five parameters in parentheses to the subroutine
and names the answer Hl in the main program.

Elaborate output documents are possible with CSMP built-in sub-
routines. Run and job headings are entered after TITLE and LABEL headings.
Printed data are output in columns or blocks by PRINT statements at time
increments specified by PRDEL. Printer-plotted data are called at OUTDEL
intervals by an OUTPUT card. Shaded and contour printer plots are also pos-
sible, as are CALCOMP and microfilm graphs. A RANGE output is automati-
cally called and lists the minimum and maximum values of all output variables.
Table I shows the constants used in the simulation of 58-MWt run 49F.

TABLE I. Input Data: Constants Used in
Simulation of 58-MW¢t Run 49F?2

i Ay, sec”™t By Cip = Bj/Mt Aj Ti, sec Tj, sec
1 0.0127 233 166 785.9699 0.060 0.2 0.0
2 0.0317 1410 404 359.0479 0.100 0.4 0.0
3 0.115 1300 102 766.7985 -0.020 2.0 0.0
4 0.311 2850 83 308.973 98 0.060 4.0 0.0
5 1.40 1050 6 818.181 818 0.0984 36.0 0.0
6 3.87 258 606.060 606 1
#Values used to determine constants were: 4 = 1.1 x 1077 sec
B = 0.007 101, Ty = 1.0 neutrons/cm’-sec, and k = -1.4202 x

107* dollar.
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V. COMPARISON OF SCEPTRE AND CSMP

For convenience and lower cost, SCEPTRE was run on Acrojet Nuclear
Corporation's IBM 36070 computer, but the Version 3.6 CSMP «ould be as-
sessed only on the Argonne IBM 370/195 computer at ANL -East. Nominal
figures show the 370,195 to be cipght times as fast as the 360 70.

A 20-sec simulation of a rod-drop worth of about 2 cents gave stable
solutions both to SCEPTRE's XPO intcuration routine and CSMP's STIFF in-
tegration. Run times were fairly comparable (see Table 11}, Clearly, the
Runge-Kutta single and double precision take far tao long to converge for prac-
tical use in solving nonlinear equations of this type.

TABLE II. Comparison of Run Times

Run Times, sec

Actual Corrected for IBM 3607702

SCEPTRE (Run on IBM 360/70)

RUK >269P
XPO 121

CSMP (Run on IBM 370/195)
RKS 626 5 008
RKSDP 850 6 800
STIFF 20 160

3The IBM 370/195 is nominally eight times as fast as the

IBM 360/70.

The run used all the allocated timc¢ to simulate only 0.4 sec after
the rod drop. The method was pursued no further.

The Runge-Kutta routine showed such instability in the accepted solu-
tion points that the variations were apparent in the crude printer plots. An
example is in Appendix B. The XPO and STIFF routines show no such vari-
ance of nutput values.

These results of instability and long convergence times were confirmed
in discussions with J. Kaganove, ANL-East. His experience with CSMP showed
STIFF to be five times as fast as RKS intepration (sce p. 13). Additionally,
he suggested the¢ implementation of ordinary-differential-equation packages
such as GEAR and EPISODE for these nonlincar systems to increase running
speeds by a factor of 100 over the STIFF routine.

At the sample time intervals, the XPO and STIFF routines show good
agreement with each other as well as with cxperimental data (see Table I11).
They are both low after the step function, high 10 scc later, and high at the
end of the simulation. Because of this self-consistency, we speculate that the
model is not an exact representation of the data.
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TABLE III. Evaluation of N at Selected Time Intervals

Value of N
Method Immediately after Rod Drop At 11 sec At 20 sec
Experimental Data 0.980 8 0.961 6 0.952
SCEPTRE . .
a N.A N.A.
RUK 0.980 392 (0.04) A,
XPO 0.980 403 (0.04) 0.962 634 (0.11) 0.955 736 (0.37)
CSMP
RKS 0.979 3 (0.15) 0.942 58 (1.98) 0.933 (2.00)
RKSDP 0.980 49 + 0.004 48 {0.03) 0.978 29 + 0.000 51 (1.74) N.A.
STIFF 0.980 29 (0.05) 0.961 84 (0.02) 0.954 25 (0.24)

8Parentheses indicate percentage deviation of computed data from experimental data.
PData not available.

The most subjective consideration for evaluation is ease of program-
ming. A clear advantage of SCEPTRE is that printer plots are always made,
whether or not the run finishes. Thus, debugging is relatively easy.

CSMP, on the other hand, outputs at the end of a run, and a special
DEBUG routine must be used to attain any results from a nonperfected pro-
gram. The complexity of CSMP makes debugging a further hazard. SCEPTRE
operates on a brief inflexible set of rules and is easy to learn. A knowledge

of FORTRAN allows one to make up any minor deficiencies of SCEPTRE with
subroutines,

The XPO and STIFF routines have similar accuracy when printing out
single-precision results. The real difference between CSMP and SCEPTRE
is in the use of double precision. SCEPTRE does all calculations in double
precision, and care must be taken to account for this in writing FORTRAN
subroutines. CSMP was designed to be single precision, and its extension to
double-precision capabilities was ancillary. Consequently, the RKSDP calcu-
lates integrals in double precision and returns a single-pre
the main program. A true double-precision program in all

tations would require a new program in which all variables
This is one serious drawback for CSMP.

cision answer to
stages of compu-
are subscripts.



V1. CONCLUSIONS

Both SCEPTRE and CSMP can readily solve nonlincar coupled equations
with a linear feedback function if ¢fficient integration routines are used. This
examination has shown that XPO is the best routinc provided by SCEPTRE for
these equations and STIFF is the best routine provided by CSMP.

The routines are nearly comparable. The user should use the one with
which he is most familiar. However, SCEPTRE is a little more efficient with
respect to total run time and uses double precision as the standard approach.
On the other hand, CSMP provides somewhat more versatility.

17
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APPENDIX A
SCEPTRE Output

1. Input Program

SCEPTRE SYSTEM INPUT -- 9/73 VERSION -= §/360 ~~ 0S RELEASE 21.7

CIRCUIT DESCRIPTION

REACTOR RESPONSE

DEFINED PARAMETERS
PBETA = 0.007101

PBETAL = 0.000233
PBETA2 = 0.00141
PBETA3 = 0.00130
PBETA4 = 0.00285
PBETAS = 0.00105
PBETA6 = 0.000258
PL = l.1E-07
PLAML = 0.0127
PLAMZ = 0.0317
PLAM3 = 0.115
PLAMG = 0.311
PLANS = 1.40
PLAMG = 3,87
PTAUL = 0.2

PTAUZ2 = 0.4

PTAU3 = 2.0

PTAU4 = 4.0

PTAUS = 36.0

PAL = (.06

PAZ = 0.1

PA3 = -0.02

PA4 = 0.06

PAS = 0.0984
PK=-1.4202E-4

PN = 1.0

PNO=1.0

PHOLDL = XL(PLAMI*PCL+PLAMZ=PC24PLAM3*PL3+PLAM4*PC4&+PLAMS*P(CS
+PLAMO6%PCO)

OPN=X2{ {PRO—PBETA)*PN/PL+PHOLDL)
DPCL = X3(PBETAL1*PN/PL-PLAML: PC1)
OPC2 = X4(PBETA2'PN/PL-PLAM2+PC2)
DPC3 = XS5(PBETA3*PN/PL-PLAM3*P(C3)
OPC4 = X6(PBETA4 PN/P L-PLAM4- PC4&)
OPCS5 = XT(PBETAS5<PN/PL-PLANS-PCS5)
DPC6 = XB(PBETAG-PN/PL-PLAM6*PCH)

PHL = FSOL(PN.PTAULPNO,1)
PH2 = FSOL{PN,PTAU2 4+PNO 42)
PH3 = FSOL(PN,PTAU3,PNO,3)
PH4 = FSOL{PNysPTAU4 PNO +4)
PH5 = FSOLIPN,PTAU5,PNO,5)

PHH1=XX1{PAL*PHL/PTAUL)
PHH2=XX2{ PA 2+ PH2/ PT AU2)
PHH3=XX3{PA3*PH3/PTAU3)
PHHA=XX 4 PA 4% PH4/PT AU4 )
PHH5=XX5 (PAS- PH5/PT AUS)
PROFB=X10( ( PHHL+PHH2+PHH3 +P HH4 +PHH5 ) SPBETA )
PTBL1 = TABLE 1(T IME)
PRO=X11{PK*PTBL1~-PROFB)
PC1=166785.9699
PC2=404359.0479
PC32102766.7985
PC4=83308.97398
PC56818.181818
PL62606.0606061

QUTPUTS

PNy PCLyPC24PC3,PC4yPC54PCH,PRO, PLOT



PH,PLOY tPRG)
PROFB, PLOT
PHOLDL o PHNL o PHM2, PHHI (PHMA ,PHHS ,PTBLL, XSTPS 2, 0PN, PLOY
OPC Ly DPC2,0PC3,0PCA,0PC3,0PCO,PLOT
FUNC TIONS
TASLE L
~140v 1.0,0.00 1.000005¢1.00 30.0+1.0
RUN CONTROLS
STOP TIME «20.
NINIIUN STEP SI2E=.3E-00
STARTING STEP SI12E=2.E-00
NAXIMUM PRINT POINTS = 400
MAXTMUN INTEGRATION PASSES = 40000
NININUN ABSOLUTE ERADRe0.0002
MARIRUR ABSOLUTE ERRDR=0,01
NININUN RELATIVE ERROR=0.0004
MAXINMUN RELATIVE ERROR=0.01
(= 1]

19



LEVEL 21.7 ¢ JAN 73 ) 0s/360 FORTRAN H DATE

MAIN.OPT-OO.LlNECNT=58'SlZE=0000Ko

COMPILER OPTIONS — NAME=
SOURCE.EBCDIC.NOLIST,NODECK'LOAD.NOMAP,NOEDIT'NDIDvNOXREF
ISN 0002 FUNCTION FSOL (PN,TAUI,PNO,AK)
ISN 0003 IMPLICIT REAL®*B(A-J,0-2)
ISN 0004 COMMON /CNTRLS/ TIME
ISN 0005 C OMMON /HLP/FSAVE(5I'TSAVE'PNSAVE1KFIRST
ISN 0006 K=AK
ISN 0007 IF(KFIRST.EQ.1) GO TO 10
ISN 0009 KFIRST=1
ISN 0010 FsSOL = 0.
ISN 0011 TSAVE = TIME
ISN 0012 DO 5 K=1,5
ISN 0013 5 FSAVE(K)=0.
ISN 0014 PNSAVE = PN
ISN 0015 GD TO 100
ISN 0016 10 FSOL = FSAVE(K)'DEXP((TSAVE—Y!NE)ITAUI)O
$l((PNSAVE-PNO)*DEXP(—(TIHE—TSAVE)/TAUI)OPN-PNODIZ.)
$* (TIME-TSAVE)

ISN 0017 FSAVE (K )=FSOL
ISN 0018 IF{K.NE.5) GO TO 100
ISN 0020 PNSAVE = PN
ISN 0021 TSAVE = TIME
ISN 0022 100 CONTINUE
ISN 0023 RETURN
ISN 0024 END

«QPTIONS IN EFFECT NAME = MATIN,OPT=00+LINECNT=58,SI1ZE=0000K,

OPTIONS IN EFFECT™ SUURCEanCDlC'NOLlST'NODECKvLOADvNQHAP'NOEDIT'NolovNUXREF

=STATISTICS: SOURCE STATEMENTS = 23 ,PROGRAM SIZE = 778

- STATISTICS> NO DIAGNOSTICS GENERATED

engnws END OF COMPILATION **&sk% 83K BYTES OF CORE NOT USED

*STATISTICS™ 19 DIAGNOSTICS THIS STEP, HIGHESY SEVERITY CODE IS 4

75.234/17.37.15

0¢



TRANSIENT SOLUTION CONTROLS AFTER SIMULATION

I NTEGRATION ROUTINE

CURRENT SIMULATION TINE
INTEGRATION STEP COUNTER
INTEGRATION PASS COUNTER
SOLUTION EXECUTION TINECELAPSED)
SOLUT 10N EXECUTION TIREL(CPU)

TERNINAT ION COND] T1ON

1P0
2.00012780 0}
3.99600000 03
8.51600000 03
2.08000000 00
0.0
STOP T IME EXCEEDED (MORMAL sToP )

12



2. Printed Qutput

TRANSIENT ANALYSIS RESULTS

T IME
PN
PCL
PC2
PC3
PC4
PCS
PCe
PRO
PROFB
PHOLOL
PHH1
PHH2
PHH3
PHH4
PHHS
PTBLL
XSTPSZ
DPN
DPC1
DPC2
DPC3
0PC4
0PC5
0PCo

TIME
PN
PCl
PC2
PC3
PCe
PCS
PC6
PRO
PROFB
PHOLD1
PHH1
PHH2
PHH3
PHH4
PHHS
PTBLIL
XSTPSZ
DPN
oPC1
DPC2
DPC3
DPC4
DPCS
DPC6

REACTOR RESPONSE

0.0

1.00000€E
1.66786¢E
4.04359E
1.02767E
8.33089E
6.81818E
6.06061E

00
0s
05
05
04
03
02

.
Q

5545E 04

[~ X -N~R-N-¥. NN

[~3
Q

2.00000E~-06
2. 44154E-04
-8.18181E-07
~6+.68182E-05
-1.81818E-04
~4.90908E-06
2+54545E-05
~1.52455€-05

2.65980E-02
1.00000E 00
1.66786E 05
4.04359€ 05
1.02767E 05
8.33089E 04
6.81818E 03
6.06061E 02
-3.77581E-13
3.,77581€E-13
6.45545E 04
2.81543E-11
2.42420E-11
~9.95651E-13
1l.49844E-12
2.73858E-13
0.0
2. 04800€-03
-6.11180E-10
7.14205€E-06
~1.86166E-05
-1.36972E-04
9.17242€E-05
5.90923E-05
-5.80188E~-06

4.60000E-05
1.00000E 00
1.66786E 05
4.04359E 05
1.02767€ 05
8.33089E 04
6.81818F 03
6.06061E 02
~4.T0411E-16
4.70411E-16
6.45545E 04
3.56322E- 14
2.96949E- 14
~1.18784E~15
1.78177€E-15
3.246179E-16
0.0
8.00000E~06
14241 73E-05
6.78556E-06
~2+08041€E-05
—1.39393€-04
8.80971E-05
5.97171E-05
-6.82423E-06

7.37020E-02
1.00000E 00
L.667B6E 05
4.04359E 05
1.02767E 05
8.33089E 04
6.81818E 03
6.06061E 02
~9.57973E-13
9.57973E-13
6.45545E 04
6.95059E-11
6.32470E-11
-2.71986E-12
4.11742E-12
7.56450E-13
0.0
8.19200E-03
4.76930E-08
7.07377E-06
-1.89760E-05
-1.36589E~-04
8.96092E-05
5.50254E-05
~4.,89982E-06

1.66000E-04
1.00000E 00
1.66786E 05
4.04359€ 05
1.02767E 05
8.33089€ 04
6.81818E 03
6.06061E 02
-2.25539E-15
2.25539E-15
6.45545E 04
1L.70827E-13
1.42383E-13
-5.69618E-15
8.54444E-15
L.55701E~15
0.0
1.60000E-05
4.23915E-09
7.19260£-06
~1.83407€E-05
-1.37120E-04
9.30727€-05
6.15412E-05
~6.3T051€E-06

1.96582€-01
1.00000E 00
1.66786E 05
4.04359€ 05
1.02T767E 05
8.33089E 04
6.81818E 03
6.06061E 02
-2.11689E-12
2.11689€-12
6.45545E 04
1.43839E-10
1.48396€-10
~T7.14318E-12
1.09756E-11
2.04357€-12
0.0
1.63840E-02
3.19969€-08
7.00244E-06
~1.92689E-05
-1.35016E-04
8.54275€E-05
4.58131E-05
~3.23459€-06

4.86000E~04
1.00000€ 00
1.66T86E 05
4.04359E 05
1.02767€ 05
8.33089E 04
6.81818¢F 03
6.06061E 02
=T +04264E-15
T.04264E~15
6.45545€ 04
5.33321€~13
4.44696E-13
—1.77962E~-14
2.66959E~-14
4.86484E~15
0.0
6.40000E-05
-9.96806E-10
7.19210E-06
—1+83434E-05
~1.37118E-04
9.30576E~05
6.15115€E-05
-6.36315E-06

5.24262E-01
1.00000E 00
lL.66786E 05
4.04359E 05
1.02767€ 05
8.33089E 04
6.81818E 03
6.06061E 02
-1.81162E-09
1.81162E-09
6.45545E 04
1.29108€-07
1.21720€E-07
-5.37580£-09
8.16449E-09
1.50429€-09
0.0
6.55360€-02
-1.36983E-02
3.80355€-05
1.97656E-04
8.67631E-05
~5.40119€-04
-1.53702E-03
-1.01626E-03

1. 38200€-03
1.00000€ 00
1.6678B6E 05
4.04359€ 05
1.02767€ 05
8.33089E 04
6.81818E 03
6.06061E 02
-2.04139E-14
2.04139E-14
6.45545E 04
1.54507E-12
1.28976E-12
-5.16608E-14
7.75044E~-14
1.41252E-14
0.0
1.28000E-04
-9.76797E-10
7.19020€-06
-1.83538€-05
-1.37114E-04
9.30096E-05
6.14262€-05
-6.34313E-06

T.04486E-01
9.99980€-01
1.667T86E 05
4.04357E 05
1.02765€ 05
8.33083E 04
6.81810€ 03
6.06046E 02
2.04491E-08
-2.04491€-08
6.45540E 04
~1.31974E-06
~1.49544E-006
T.69700€-08
-1.19186€E-07
~2.23419E-08
0.0
8.19200€-03
9.01353€-01
-3.84496£-02
-1.97810E-01
-6.98T18E~-02
-3.37883E-01
~7.90939€E-02
7.65235E-03

3.55800E-03
1.00000€ 00
1.66786E 05
4.04359E 05
1.02767E 05
8.33089€ 04
6.81818E 03
6.06061E 02
~5.26853E-14
5.26853E-14
6.45545E 04
3.98243E-12
3.33339€E-12
-1.33809E-13
2.00802E~13
3.66050E~-14
0.0
5.12000E-04
~9.11314E-10
7.18566E-06
—1.83789€E-05
=1.371064E-04
9.28936E-05
6.12198E-05
~6.29472E-06

7.86406E-01
1.00000E 00
L.66786E 05
4.04357E 05
1.02766E 05
8.33083E 04
6.81831E 03
6.06100E€ 02
1.10171E-08
~1.10171E-08
6.45545E 04
-5.89841E-07
-9.08978E-07
5.87140€-08
=9.34406E-08
-1.79444E-08
0.0
4.09600E-03
~1.66053€-01
1.13084E-02
1.06241€-01
1.82638E-01
2.66753E-01
-1.55524€E-01
-1.45207€-01

1.02140€E-02
1.00000E 00
1.66786E 05
4.04359E 05
1.02767€ 05
8.33089E 04
6.81818E 03
6.06001E 02
~1.49652€E-13
1.49652€-13
6.45545€ 04
1.12674E-11
9.50926E-12
-3.84261E-13
5.77127€-13
1.05285E-13
0.0
1.02400€E-03
-4.18368E-11
T.17222E-06
-1 .84527E-05
-1.37070E-04
9.25446E-05
6.05944E-05
~6.14869E-06

8.47846E-01
1.00003E 00
1.66T86E 05
4.04357€E 05
1.02766E 0S5
8.33084E 04
6.81866E 03
6.06183E 02
~1.52165€E~-09
1.52165E-09
6.45553E 04
3.55106E-07
-1.09011€-07
2.96866€E-08
-5.10580€-08
~1.04370E-08
0.0
8.19200E-03
~1.17524€ 00
6.74658€-02
4.45528€E-01
4.94062E-01
9.42649E-01
~3.84035€E-01
~4.04262E-01

(44



3.

PN

Printer-plotted Output

PLOT OF PN vS TINE
1.005€ 00 1 -——— ————e— e cce——— - B [}
1 1 i 1 i 1 1 i 1 1 1
1 1
1 1
1 1
1.000€6 00 =~ -9 so --1
1 i
)} 1
1 1
1 1
9.950€-01 1-- -=1
1 1
1 1
1 i
1 1
9.900€-04 L1-- -=}
1 1
1 1
1l 1
1 1
9.850€-00 1-- --1
13 1
1 1
1 1
1 1
9.800E-01 1-~- oo» -=}
1 s 1
1 (T 1] 1
1 e 1
1 [ 1
9.750€-01 1-- eoe --1
1 [ 21 "
1 L4 1
| § [T 1
1 [ 1Y X 1
9. TO0E-O0L 1-- o8 -1
| § 8o .
1 [T 11 n
1 L4 1
1 ot 0e 1
9.650€-01 L-- sesee -1
1 "weee ]
1 sseene 1
1 [ITT 1] 1
i ssso e 1
9.600€-01 1-- sses0e -=1
i ssesene t
1 s ess e 1
1 sode s OO e 1
1 1 1 L 1 1 L 1 1 1 soonee |
9.350€-0] l--vrremrosemcrsr st s e e TSt S S S e s ettt S bk _— —_—-1
2.000€E 00 6.000€ 00 1.000€ 01 1.400€ 01 1.800€ 01
0.0 4.000¢ 00 6.000€ 00 1.200€ 01 1.600€ O1L 2.000€ 01
TINE

134



PLOT OF PRO VS TIME
PRD

0.0 B W F e mm e = = R e S wam oo oSS S SS o omETTT ——— -1

1 1 1 1 1 1 1 1 1 1 1

1 1

1 1

1 i

-2.500€-05 1-- --1
1 1

1 1

1 1

1 1

-5.000E-05 1-- --1
1 1

1 1

1 1

1 wekEERE ]

-7.500€E-05 1-- ke kkRERRE ERK --1
1 REBEYRTREFRER & 1

1 RmEE kR ER 1

i ke Rkt 1

1 322317344 1

-1.000E-04 1-- FETT YT —~1
1 ek w W 1

1 PIT T I8 1

1 e kk 1

1 b4 1

-1.2506E-04 1-— --1
1 » 1

1 1

1 L 1

1 1

~-1.500E-04 1-- --1
1 1

1 i

1 1

1 1

-1.750E-04 1-- —-1
Y 1

1 1

1 1

1 1

-2.000€-04 1-- -1
1 1
1 1

1 1
1 1
-2.250E-04 1-— --1
1 1
1 1
1 1
1 1 1 1 1 1 1 1 1 1 1
~2.500E-04 1 ———— PSRRI SRS S S Sttt it 1
2.000E 00 6.000E 00 1.000€ 01 1.400E 01 1.800€ O1
0.0 4.000E 00 8.000E 00 1.200E 01 1.600F Ol 2.000E 01

TIME

¥?



PCl

1.075€

1.673E

1.670€

1.0608€

1.665€

1.603€

1.658¢

1. 055E

1.653E

1. 650€

05 L=————=omm e e coeioseasememessesmsemseese---eessesee——oseosessssescsesemeoseen

1
| §

i
 §
0% 1
1

1

1

i

05 1
1

1

i

L]

05 1
1

1

05 1
1
|}

05

1
1
1
i
1
1
3

05

i

1
1
i
1
05 A--
i
1
1
1

[}

-— 5800800

PLOY OF PCL

1

e08es
veoe

[}

vS TINE

L1 2 g
[ X1 R}

1
1
1
1
1
i
1
1§
1
1
1
1
0 1

2.000€ 00

4.000E 00

6.000€ 00

8.000E 00
TINE

1.000€ 01

1.200€ Ol

1.400€ 01

1

1.600€ O}

1.800€ 01

[} | [] ] [} ]
' | ] \ ] ]
0 e s e G g P e s P e Gt D PEE g Pt e PN pus PN Gmd P (e (us P (e Pu Gus BE P NP Gu B0 A PEI GAF BT B0 P O B BN PR PR S S G S pu B P

2.000€ 01

S¢



PC2
4.070E 05

4.060E 05

4.050E 05

4.040E 05

4.030E 05

4.020E 05

4.010€ 05

4+000E 05

3.990E 05

3.980E 05

3.970E 05

0.0

1--
1
1

1
1
1

-

1
1
1
1
1
1
1
1
1
1

PLOT OF pPC2 vs

TIME

ke
(24 2 1]
e x%

ey

bR 2

vEY-
LSt X)

*kk

ke
*

L] ]
* %k
k&
xek

*ke
*Ek
b4t s
L2 14

1

2.000€ 00

4.000€E

00

6.000E 00

8.000€ 00

TIME

1L.000€ 01

e %
L L2
E 3 14

L2 1 J

L2 2]
xk

Ll L
ek
*ER
L2 2

t
1

L2 ] J
wkk
L 1]
RER —

.4
-

1.200E 01

1.400E 01
1.6006 01

'
]
Pt g
Pt Bt et e et o et s et (b et et s Pt et s
Pt P gt Pt g P gk et Pt gt pat b Pt pd Pt gt Bt fma Pt Pt Pt et ot et s et Pt fmd

1.800E 01
2.000€ 01

9?



PLOY OF PO Vs Ting

1.035¢ 0% 1 - eemrmecrccccncaccrr e e cc e et e e e mm e e cme cr e e en s ceane ]
[} 1 1] |} 1 1 1} 1 1 1 1
1 1
1 1
i 3
1.030€ 0% 1-- -1
A 1
o e e 1
i . 1
1 ove 1
1.02% 05 1-- L L -1
) [ 1Y ] 1
I [ L] ] 1
| § [ L X3 1
1 TS 1
1.020€ 0% 11— (L 1] -]
 y L 1
1 [ 1 ¥ 1
1 [ 1] 1
13 [ 1] 1
1.01%€ 0% 1-- see -1
1 oo 1
1 e i
1 (X ) 1
1 [ 1 1 1
1.0106 05 1-- coe -1
i [ 11] 1
1 [ 1] 1
1 [ 2 1 1
1 sses 1
1.005%€ 05 1-- eoe --]
1 (YT 1
i see 1
i (] L 1
[} [T1 1] 1
1.0008 05 1-- Y1) -1
1 s00e 3
| 3 eose 1
| § oen 1
1 so0s 1
9.950€ 04 1-- sesn -1
1 [ 11%] Iy
1 sece |
3 e 1
1 1
9.900€ 0¢ 11— =1
1 1
1 1
1 1
1 |} |} 1 1 1 1 1 [} 1 1
9.850E 04 | -v-—vcccccrnmrccccccncacccecnancaa ————— -— -——— -—-]
2.00CE OO0 6.000€ 00 1.000E 01 1.400€ 01 1.800¢€ 01
0.0 4 .000€ 00 8.000E 00 1.200€E O} 1.600¢ 01 2.000€ 01
TINE

Le



PCa

8.450E 04

8.400E 04

8.350E 04

8.300E 04

8.250E 04

8.200E 04

8.150F 04

8. 100E 04

8.050E 04

8.000E 0%

7.950€ 04

0.0

*

1
8
i
i
1
1
i
1
1
1
1
*
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
i
1
1
1
1
1
i

1

2.000€ 00

*x
» *

1

4.000€ 00

PLOT OF PC4

* %
Lad
> xr
LA B
gk
Lt 24

VS TIME

IS 2.1
TR
ARk
L3 133

1 1

6.000€ 00
8.000€ 00

TIME

1

1.000E 01

EE A L]

tkkhs
sk k&

1

wREERE

ok kk

Wk ok
«aRRRRER 1

1

1.200€ 01

1.400€ 01

1.600€ 01

1.800€E 01

«x ]
1
1

e

2.000E 01

87



PCS

T.300¢€

6.950E

©.900¢

6.0850¢

6.800¢

6. 7150€

0. 700

6.650¢

6.600¢

6. 550¢

6.500¢

PLUT OF PCS VS TIME

03 l==-=-ee-ceceeeeceeemmeeeeceeemeeeeee-emeeeee e mmm—meeeee oo eeeeemmessemeseme-cesceme—e—o-oooo--
i [} [} i 1 1 [} 1 1 1
[}
1
1

03 1-- --
1
1
1
)

03 1-- -~
1
1
1
i

03 1-- -
1
1
‘e e
I .

03 1-- -
1
i L]
i [
1 [}

03 1-- ] --
i .
1 (3]
1 .
1 .

03 i-- . --
1 .
1 ‘e
1 L
1 LX)

03 1-- soe -
1 ewe
1 LN
1 e e
1 ssese

03 1-- YIRY -
i AR L X AN
1 ssnseve
1 ovseser e
1 ssssscss

03 1-- [TIIYTI YT -
i ssgsesesne
i (R LIRER R Y LAY}
1 sesseestse
1 |} 1 1 1 ) [} 1 1 1

03 Ll--c-wecocecemo-- bttt bbb it deide bbbt e e e - - - - ———————

2.000€ 00 6.000€ 00 1.000€ 01 L.400E 01 1.800€ 01
0.0 4.000€ 00 8.000€ 00 1. 200€ 01 L.600€ O\

TIME

O e P e G g G Pur G G s e Pu0 e g et Gt P G0 R G Dub ot P G Ba pme B B s B G B Jor pun B Gus P BN PRSP B B B P B B e m e b

2.000€ 01

62



PLOT OF PCo VS TIME
PC6
6.150E 02 1 i 1
1 1 1 1 1 1 1 1 1 1 1
1 1
1 1
1 1
6.100E 02 1-- -1
1 1
1 1
1 1
ok s 1
6.050€ 02 1-- -—1
1 * 1
1 1
1 1
1 1
6.000E 02 1-- -1
1 * i
)3 » 1
i * 1
1 » 1
5.950€ 02 1-- * -—1
1 * 1
) 3 ex % 1
1 K0 1
1 sk 1
5.900E 02 1-- PR -—1
1 wk 1
1 Lk 1 T 1
1 L2221 1
1 Ty 1
5.850E 02 1-- LR IR Y -=1
1 TkRekRes 1
1 wEKS AR & 1
1 LA T L P 1
1 LR LR T T PR 1
5.800E 02 1-- EEERRENROR R~ ]
1 «x ]
1 1
1 1
i 1
5. 750E 02 1-- -=1
i 1
i 1
1 1
i 1
5.700E 02 1-- --1
1 1
1 1
1 1
1 1 1 1 1 1 1 1 i 1 1
5.650E 02 1 T T e e e e 1
2.000F 0O 6.000€ 00 1.000E 01 1.400€ 01 1.800€ 01
0.0 4.000€E 00 8.000€ 00 1.200& 01 1.600E 01 2.000€ o1

TIME

0¢



1. Input Program

SSACONTINUUOUS SYSTim MaNEL [N PROGRAM

INLT AL
NUM0.0
Df1e0,0
DL 20,0
0C 320.0
3(4+0,0
NS8+0.0
0C6%0.0
aNe(.0
ROE &=,
Hle0,.0
W20 .0
H)=0.0
H420,0
H9=0.0
HM1=0,0
HM2=0.0
HHY= ). 0
HK1es0,0
H1500,0

Cl=

16678%.9699

C206363%9,.0879
C3=1021766.17985
C4283308,.97398
C5=0818.181818
C6+606.086046061
FONCTINN TABLEL®(D.0,0.00¢(1,0,0.00),(1,000005+,1.0.030.,1.)
BFTA22,001414.00

PARAME VS

PARAMFTICER L#M1=0,0127,

PARAMETER Lel, 1F-07
PARAMETER K=-,00014202
PARAME TFR N2E+Isl.0
PARA“ETER NO=1.0

INCON
INCNN
INCON
INCON
INCON
INCON
INCON

Nel.0

NC10= 166785, 9699
DC202404359,06479
DC30=102766.7985
0C60=83308.97398
0C50e0818.181818
DC60°606.00606001

OYNAM]C

SORTY
DIMSAFGENITABLEL,TIuF)
RNax oDM=-ROFB
HOLDL s {LAMLOCLOLAM20C20LANMIOC IOLAMGOChr,,,

LAMSOCSeLAMGOCH)
DNe {{RO-BETA)ON/L +HOL DL )
O 1o(BETALON/L~-LAMLOC])
OC2oiNETA2ON/L=-LAM20C2)
OF3e(BETAION/L-LAUIO])
PCHos(BETAGON/L-LAMGOCH)
DCS=(BF TASON/L=-LAMS®(S)
DCAHa(BFTAGON/L-LAMGOCSH)

BETA®,007101,
BETA3C,. 00130,
utTAL=.0002%8

APPENDIX B
CSMP Output

RF Tale ., 000233,
RFTA4®,.)0285,

LAn20,3317,
LAMG=Q, 311, LAMSs],40,
PARAMETFH TAUL®0,2, TAY2e0.4,

PARAMETER 410,06, A220,10, A}==-0,02,

vVivl

TRANSLATUR JUTPUTSSS

BETAS52,00105¢00.

LAM3=0. 115,00
LAM6e) .07
TAU3=2.0,

TAUG=4.0,TAUSS 36,0

A4=0.006,

AS=0.0v84

31



32

ouTPUT
ouv

H2

c2

DC1
DCé
HH3

N=INTGRL {NO, DN}

Cl=INTGRL{DCLO,DCL)

C2=INTGRL (DC20,DC2)

C3=INTGRL(DC30,0C3)

C4=INTGRL(DC40,DC4)

C5=INTGRL {DC50,DC5)

C6=INTGRL (DC60,DC6)

T=TIME

NOSORT

H1=FSOL{NyTAU1,NZERDy1le, T}

H2=FSOL(NTAU2 NZERD,2.+T)

H3=FSOL(N,TAU3,NZER0O,3.,T}

H4=FSOL{N,TAU4,NZERD 4., T}

H5= FSOL (N, TAUS5,NZERD,5.,T}

SORT

HH1=A1%H1/TAUl

HH2=A2%H2/TAU2

HH3=A3*H3/TAU3

HH4=A4*H&4 /TAUG

HH5=A5%H5/TAUS5

ROFB={HH1+HH2 +HH3 +HH4+HHS) *BETA
TERMINAL

TIMER FINTIM=20.0,PROEL=.1,0UTDEL=41,DELT=,00001

METHOD RKS

LABEL CSMP/ DOUBLE PERCISION RKS INTEGRATION

PRINT NyRO,ROFB,C14C24C3,C4,C5,4C6
VITLE REACTOR RESPONCE

QUTPUT N,yRO,ROFB

LABEL REACTOR RESPONCE TO ROD DROP N RO ROF8
QuTPUT Cl1,C2,C3

LABEL REFACTOR RESPONCE TO ROD DROP Cl c2 c3
QUTPUT C4,C5,C6

LABEL REACTOR RESPONCE TOD ROD DROP Ca (%] cé6

ABSERR N=.0002
RELERR N=,0004

END

STOP

VARIABLE SEQUENCF

0Cl DC2 DC3 0C4 DC5 DCe RO ROFB
H3 H4 H5 HH1 HH2 HH3 HH4 HHS
C3 C4 Cc5 cé OUM RO HOLDL ON
c1 DC2 cz nc3 Cc3 DC4 Ca 0C5
cé T H1 H2 H3 H4 H5 HH1
HH4 HHS ROFB

H1
cl

HH2



$8% THAMNALATION TAHLE CONTENTS 388 CURRENT MAX | MUM

MACRD AND STATENENT 0UTPUTS &0 100
STATFEMENT INPUT witn AREA 139 3500
INTECRAT  RSemENOnY RLUICK QUTPYTS 7 ¢« O 300
PARARETES Qo NS TINN GENFRATORS 38 + | «00
STORALF VARTARLECCINTEGRATOK ARRAYS 0+ 072 50
MISTCRY AND Mpueny BEOCK NAMLS 2t %
MACEND DER INITIONS AND NESTED MACR(S [ 126
MACRI STATeMe AT 1Ok ALE [ ) 200
LITERAL CUNSTANT STORAGE ] 100
SORT SFCTIUNS 3 20
MARTMIM STATEMENTS IN SECTION 28 1 13}

FUNCTION FSOLUPN.TAUT(PNOAK, TIMZ)
CONMMON /HLP/7ESAVE US) (TCSAVE ,PNSAVE ¥F[RSY
KwAK
TFAREINSTfu.l) S 10 10
RFIRSTe )
FsLs 0,
TSAVe e T IME
nn s Xet,s
L3 FSAVE(r e O,
PNSAEn oh
GO T 139
10 FSMU o FSAVE(x)® EXPULTSAVE=-TIME}/TAUTI )
SLUIPNSAVE-PNO)® EXPI-(TIMF-TSAVEDI/TAUID)ePN-PNO)/L,)
$O{TIWE-TVSAVF)
Foav-(»)eFSOL
IF(x.NELS) GO T 100
PNIAVESPN
TSAVE=T I nf
100 C 1T INUF
RE TN
(3 N

$SSLENC OF TSANSLATUS DUTP T ESS



2. Printed Output

REACTOR RESPONCE

TIME
0.0

1.0000000-01

0.200000
0.300000
0.400000
0.500000
0.600000
0.700000
0.800000
0.900000
1.00000
1.10000Q
1.20000
1.30000
1.40000
1.50000
1.60000
1.70000
1.80000
1.90000
2.00000
2.10000
2.20000
2.30000
2.40000
2.50000
2.60000
2.70000
2.80000
2.90000
3.00000
3.10000
3.20000
3.30000
3.40000
3.50000
3.60000
3.70000
3.80000
3.,90000
4,00000
4.10000
4420000
4.30000
4.40000
4.50000
4.60000
4.70000
4.80000
4.90000
5.00000
5.10000
5.20000
5.30000
5.40000
5.50000
5.60000

N
1.0000
1.0000
1.0000
1.0001
1.0001
1.0001
1.0000
1.0001
1.0002
1.0001
1.0001

0.97933

0.97796

0.97704

0.97340

0.97303

0.97245

0.97178

0.97042

0.96870

0.96793
0.96724
0.9661¢
0.96532
0.96414
0.96331
0.96221
0.96179
0.96087
0.96004
0.95923
0.95872
0.95779
0.95780
0.95815
0.95728
0.95702
0.95616
0.95572
0.95500
0.95434
0.95367
0.95102
0.94939
0.94928
0.94909
0.94894
0. 94869
0.94870
0.94829
0.94907
0.94889
0.94866
0. 96860
0.94824
0.94783
0.94775

RO
0.0
1.53616E-07
2.18429€E=-07
6.14325E-07
6.31259E-07
4.301156-07
4. 44497E-07
3.87387E-07
1. 06893E-06
1.074136-06
8.39956E-07

-1.36512E-04

-1.33866E-04

-1.29040€-04

-1.44045E~04

-1.35144E-04

~1.28985E-04

=-1.23819E~-04
~1.215556-04

-1.25628E=-04

-1.21599E-04

-1.16973E-04

~1.15112E-04

~1.11516E~04

-1.110606-04

~1.07684E-04

-1.06817E=-04

~9.98323E-05

-9.45739E-05

~9.65788€-05

-9.517026-05

~4.05759E-05

-8.96448E-05

-8.39258E-05

~7.85699E-05

-8.13932F-05

~7.94522€-05

-8.21383F-05

-8.22351E-05

-8.29818E-05

-8.23156€-05

-8.22930E-05

~9.58R75€-05

-9.92734E-05

-9.31802E-05

-9.06089E=05

-8.85363F-05

-8.63993€-05

-8.38112E-05

-8.44816E-05

-7.78278F-05

-7.75906E-05

-7.82700E-05

-7.65162€-05

-7.82183E-05

-7.87423€-05

-7.97747E=-05

ROF8B
0.0
~1.53616E-07
-2.18429E~07
~6.14325€-07
~6431259€~07
~4.30115E~07
-4.44497€-07
~3.87387E-07
-1.06893E~06
-1.07413E-06
-B8.39956E-07
~-5.50846E~06
-8.15392¢-06
~1.29795E-05
2.02539E-06
-6.87637€E-06
~1.30353E-05
~1.82014€-05
-2.0464TE-05
-1.63917€-05
-2.04213E-05
~2.50467E~05
—2+.69076E-05
-3.05039E-05
-3.09603E-0%
-3.43355€E-05
-3.52031E-05
—4.21877E-05
-4.,34461E-05
-4.544126-05
~4.68498E~05
-5.14441€E-05
~5.23752E-05
-5.80942E-05
~6.34501E~-05
-he06268E-05
-6.25678E-05
-5.98817€E-05
-5.97849E-05
-5.90382€E-05
~5.97044E-05
-5.97270E-05
-4.61325€E-05
-4.27466E-05
-4.88398E~-05
-5.14111€E-05
-5.34837€-05
~5.56207TE-05
-5.82088E-05
-5.75384¢t~05
-6.41922E-05
-6.44294E-05
~6.37500E-05
-6.55038E-05
-6.38017¢-05
—6.327TTE-05
-6.22453E-05

Cc1

1.66786E
1.66786E
1.66786E
1.66786E
1.66786E
1.66786E
1.66786E
1.66786E
1.6678B6E
1.66786E
1.66786&
1.667806E
1L.66786E
1.66783¢E
1.66783E
1.66783E
1.66783E
1.66783E
1.66782¢E
1.66763E
1.66723E
1.66721E
1.66679E
1.66646E
1. 66606E
1.66605E
1.66540E
1.66460E
1.66434¢E
1.66381E
1.66303E
1.66301E
1.66299E
1.66198¢E
L.66193E
lab6614a4E
1.66078E
1.65989¢
l.65985¢E
1.65930¢
1.65826E
1.65729E
1l.65648E
1.65622E
1.65589E
1.65544E
1.65500¢E
1.65445E
1.65387¢C
1.65297E
1.65226E
1.65169E
1l.65119E
1.65098¢E
1.65089E
1.65002¢E
1.64984E

05
05
05
05
05
05
05
05
05
05
05
05
05
05

05
05
0S5
05
05
05
05
05
95
05
05
05
05
Q5
05
05
05
05

05

Qa5
05
a5
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
95
05
05
05

c2

4.04359€
4%.04359E
4 .04359E
4.04359E
4.04359E
4.04359E
4.04359E
4.04359E
4.04359E
4.04359E
4.04359E
4.04212E
4.04068E
4.03916E-
4.03766E
4.03608E
4.03451E
4.,03298E
4.03128€
4.02984E
4.02829E
4.026T7E
4.02523F
4.02374E
4.02220E
4.02070¢
4.01908E
4.01751E
4.01604F
4. 01445E
4.01288E
4.01136¢E
4.00985E
4.00831E
4.00681E
4.00526E
4.00360E
4. 00204E
4.00054E
3.99899E
3.99744¢
3.99591E
3.99433E
3.99280€
3.99130E
3.98975E
3.968820E
3.98664E
3.98511E
3.98356E
3.98206E
3.98052E
3.97895E
3.97741E
3.97592E
3.97438E
3.97286E

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
0s
05
05
05
05
05
05
05
05
0s
05
05
05
05
05
05
05
05
0s
0s
05
05
05
05
05
05
05
0s
05
05
05
05
05

Cc3
1.02767E
1.02767E
1.02767E
1.02767E
1.02767E
1.02767E
1.02767TE
1.02767€
1.02767E
1.02767E
1.02767E
1.02620€E
1.02476E
1.02324E
1.02177E
1.02028E
1.01894E
1.01753E
1.01606E
1.01462E
1.01342E
1.01190E
1.01069E
1.00944E
1.00822¢€
1.00672€
1.00539F
1.00388E
1.00261E
1.00L46E
99995,
99867.
99747.
G9645.
99518.
99398,
991332,
99243,
99117.
99062«
98958
98861.
98779.
98654%4.
98527.
38482.
98438.
98382.
58324.
98234,
98218.
98162.
98111l.
98091.
98082.
98075.
98057.

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05
0s
05
05
05
05
05

Cae
83309.
83309.
83309.
83309.
83309,
83309.
83309.
83309.
83309.
83309.
83309.
83153,
82995,
82841.
82670.
82511.
82354,
82202.
82032.
81887.
81733,
81582,
B8l429.
81280.
81126.
80976.
80842,
80691.
80564.
80450.
80368.
80241.
80120.
80044.
80039.
79990.
79946.
79903.
79898.
79842.
79772,
79708.
79626.
79501.
79410.
79365.
79321.
79266,
79231.
19229.
79227.
79221,
79217.
79197.
79188.
79186.
79168,

CcsS
6818.2
6818.2
6818.2
6818.2
6818.2
6818.2
6818.2
6818.2
6818.2
6818.2
6818.2
6794.9
6771.9
6754.6
6739.1
6720.4
6707.0
6693.7
6678.2
666T.4
6655.2
6645.5
6633.2
6622.0
6612.3
6602.8
6592.7
6582.9
6573.4
6563 .4
6553.6
654444
6536.8
6532.1
6532.1
6530.7
6528.1
6523.2
6519.7
6516.2
6510.6
6506.8
6498.4
6489.1
6480.1
6475.6
6473.1

6471. 4
6470.7
6468.9
6468.8
6468.8
6468.8
6468.8
6468.4
646646
6465.2

Ceé
606.06
606.06
606.06
606.06
606.06
606.06
606,06
606.06
606.06
606.06
606.06
601.94
598.90
596.61
594.79
593,02
591.63
590.75
589.78
588.89
588.12
587.51
586.7T4
586.03
585.28
584.69
584.06
583.48
582.88
582.26
581.65
581.15
580.62
580.38
580.38
580.29
580.08
579.62
579.27
578.92
578.54
578.18
577.48
576.85
576.15
575.55
575.22
575.06
574.99
574.78
574.78
57T4.78
574.78
5T4.78
5T4.77
574.59
5T4.42

143



3. Printer-plotted QOutput:

RKS

CSMP/ DOWALE PERTCISIUN RKS

REACTIA RESPONCE T RID NAny N [ 1]

TIME
J.0
0.10000
0.200090
0.30000
0.40000
0.50000
0,60000
7. 70000
0.80000
n.90000

1.0207

1.1000

1.2000

1.3020

1.42)0

1.5000

1. 6000

1.7000

1.8000

1.9002

2.0002

2.1000

2.2000

2.3000

2.4000

2.5000

2.6000

2.7000

2.237)

2.9000

3.0929

3.1000

3.200)

3.3000

3.4000

3.500)

3.6000

3.7099

3.8000

3.9000

4.0000

4.1000

4.2000

4.3000

4.4009

©.5000

4.6000

4.7000

4.8000

4.9000

5.0000

5.1000

5.2000

5.3000

5.4000

5.5000

1.0000
1.0000
1.0000
1.0001
1.0001
1.0001
1.0000
1.0091
1.0002
1.0001
1.00C1
J.21Tw13
(AN b VR
0.9770%
3.9734)
0.97303
0.97245
0.9717%
J.97060
00,9681
S LY R
D1 A
0.96¢16
N.90532
D.96414
0.96331
0.96221
0.961179
0.9¢087
0.96004
0.95923
0.95872
0.9%719
0.95780
0.95815%
0.95728
0.95702
0.95616
0.95572
0.95509
0.95634
0.,953A7
NDeI5L 72
0.94939
0.94926
3.964907
0.94£94
0.94869
0.94871"
0.94827
0.924907
N.94889
0.948066
0,94860
0.94824
0.9478)

=1.5000F =04
-1.%900¢t -0
0.9250

INTEGRATION

ROF8

. T B . S g et b Gmp OB am W s % e
]
1
+
]
]
[}
1
(]
[]
]
(]
)
(]
[]
[}
]
]
)

o e e e et o s At e ot b [ ) % e 4 o e A v o M 0 o G . e e b —o b et s = o = o =

$ X sHUFB
tetapy
tetanN
.................. foceccemc e e ccnana
1
[}
]
]
1
1
{
]
1
__________________ |G S
1 . X
[ X
i o X
LR}
L | x
* | 1 4
. i X
L4 [} X
. I X
------------- L R R C
* ] X
. 1 «
* 1 X
* i X
L4 1 X
4 i X
. 1 x
. 1 x
hd . I x
- fr e —— - .- —— B i iad
» * xl
¢ & | §1
L] ) 4 []
L X 1
L X |
. X i
L X i
+ ® A ]
LI X 1
LI LS DT Amme= | cemearccccan emoe
. L] X 1
. x
| B
. X
. Xl
. xl
. x
L4 A
. Al
------- LEE LTS TRl D R ppap e eg s
. X 1
. 3 1
. 4 t
L X 1
. 3 1

5.0000€-0%
5.0000€-05

1.025

e B S g et O et St em TS e 0 G S B S S Gw TR ey BT me T sy S S R St e PN Guy ) By P e S M gy S em St gy S Rt ER emy ww O

RO
0.0
1.%3616€-07
2.18429€-07
6.1432%€~-07
6.31299€-07
4,3011%€-07
4, 46497E~07
3.87387€-07
1.06893€-006
1.07413E-006
8.39956E-07
-1.36512€-08
-1.338606%-04
=1.29040E-04
=le46045€-04
~1.351644E-04
-1.28985€-04
~1.23819E-0¢
~1.21555E-04
=1.256208E-04
-1.21599€-04
~1.16973€-04
~1.15112€-04
~1.11516€E-04
-1.11060%-04
~1.07684E€-04
«1.0681T7€E-04
~9.99323E-05
-9.85739€-0%
~9.65788€-05
-9.51732€-0%
-9.05759€E-05
~8.96448E€-05
=8.39258€E-0%
~T7.85699€E-05
-8.13932E-0%
~T7.94522¢6-09
-8.21383E-03
~8.,223815-0%
-9.29818€-05
-8.23156F-05
~8.22930€-05
-9.58875€~-05
—9.92734€-08%
-9.31802€-09%
-9.06089€-0%
-8.85363€-09%
-0.63993¢-08
-8.38112€-0%
~8.44816€-09%
-71.78278E-05
~7.75906€~-05
-T7.82700€~05
~7.635162€-0%
-7.82183E-09%
~7.87423€E-05

ROFS

0.0
-1.53616£-07
~2.10429€-07
-6.14325€~-07
~6.31259€-07
~4.3011%€-07
~4 . 44497€~-07
-3.07387€~-07
-1.06893¢-06
-1.07413€-06
~0.39956E-07
~5.%50846€-06
~0.15392¢-06
=1.2979%€-05

2.02539€-08
~6.87637€E-06
-1.30353€E-05
~1.82016£E-05
~2.06464T7€E-05
~1.63917€-03
~2.74213€-09%
~2.5046TE-0S
~2.69076E-0%
~3.05039€-05
~3.09603£-0%
~3.4335%5€-05
=3.52031€-0%
~4.21877€-0%
~4.36461E-05
~4,504126-05
-4.68498€-05
-5.14441€~-05
~5.23752€E-0%
~5.80942€E-05
-6.34501€~05
=6.06268€E-05
~6.,256785-0%
-5.968017€E-0%
-5.97049€-0%
-5.90382€-0%
~5.97044€-03
~5.97270€ -0S
-4.61325€-0%
~4,27466E-0%
~4.88398E-05
~5.14111€-0%
=5.3483T7E-05
-5.56207€~-05
-5.0820808€-05
~5.733084E-05
-6.41922€-05
~6.44294€-05
-6.37300€-05
-6.55038€E-0%
-6.38017€-05
-6.32777€-05

S¢



5.7000
5.8000
5.9000
6.0000
6.1000
6.2000
6.3000
6.4000
6.5000
6.6000
6.7000
6.8000
6.9000
7.0000
7.1000
7.2000
7.3000
7.4000
7.5000
7.6000
7.7000
7.8000
7.9000
8.0000
8.1000
8.2000
8.3000
8.4000
8.5009
8.6000
8.7000
8.8000
8.9000
9. 0000
9.1000
9.2000
9.3000
9.4000
9.5000
9.6000
9.7000
9.8000
9.9000
10.000
10.100
10.200
10.300
10.400
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.300
11.400
11.500
11.600
11.700
11.800
11.900

0.94733
0.94668
0.94675
0.94640
0.94613
0.94575
0.94561
0.94540
0.94541
0.94472
0.94458
0.94472
0.94454
0.94430
0.94416
0.94425
0.94358
0.94312
0.94318
0.94325
0.94330
0.94325
0.94327
0.94273
0.94188
0.94220
0.94196
0.94213
0.94216
0.94191
0.94168
0.94174
0.94297
0.94281
0.94307
0.94295
0.94281
0.94326
0.94367
0.94359
0.94317
0.94301
0.94278
0.94348
0.94288
0.94275
0.94289
0.94443
0.94395
0.94308
0.94331
0.94277
0.94291
0.94258
0.94278
0.94237
0.94222
0.94314
0.94259
0.94239
0.94244
0.94138
0.94112

tErr e

4

*
>
Ll e R e T

e+

#*
> >

>x x
* % B

1 =7.87523€-05 -6.32677€-05
1 -8.19346E-05 -6.00854E-05%
I -7.88358E-05 ~6.31842E-05
I =T.77176E-05 ~6.43024E-05

~T.68738E-05 -6.51462E~05
—7.84458E-05 -6.35742E-05
—7+.62587E-05 ~6.57613E-05
-7.50091E-05 ~6.70109E-05
=7+39004E-05 -6.81196E-05
=7.75798€-05 ~6.44402E-05
~7.78819E-05 -6.41381FE~05
=7.61018E=05 -6.59182E-05
-7.58184E-05 -6.62016E-05%
—7+59340E~05 -6.60860E-05
~7.37201€~05 ~6,82999E-05
~7+19178E-05 ~7.01022€-05
=7.53615E-05 -6.66585E-05
=7.44276E-05 ~6.75924E-05

~T<14979€E~-05 -7.05221E-05
=6.93606E~05 -7.26594E-05
-6.84063E-05 ~7.36137E-05
—6.73767E-05 -7.46433E-05

*
>

>
>
* * % #
i
e e e T N I G

x
* 3

LI IR Y

r'S

—

x
* =R

~7.02349€-05 -7,17851€-05
=T+4907TE-05 =6.71123E-05
=T«15084E-05 -7,.05116E~05
-T7.02315E-05 ~7.17885€-05
—6.79810€-05 -7.40390E-05
=6.71067E-05 -7.49133E-05
=6.84028E-05 ~7.36172E=-05
-6.69998E-05 -7.50202E-05
=6.55465E-05 ~T.64735E-05
—5+53866E~05 -8.66334E-05
—~5.58950€~05 ~8.61250E~05
—5+33954E-05 -8.86246E-05
—5435730E-05 -8.844T0E-0S
~5.41193E-05 -8.79007E~05
—4.99203E-05 ~9.20997E-05
—4.631T6E-05 ~9.57024E-0%
~4+63667E~05 -9.56533E~-05
~4.89071€~05 ~9.31129€=-05
-5.04089E-05 -9.16111€~-0%
=5.07474E-05 -9.12726E=-05
~4<48514E-05 ~9.71686E-05
~4.88332E-05 -9.31868E-0S5
—4.93012E-05 ~9.27188E-05
—4.76229€-05 -9.43971€-05
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—4.28713E-05 -9.91487€-05
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12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13.807
13.900
14,000
14,100
14,200
14.300
14.400
14.500
14.600
14.700
14.800
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15.000
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15.200
15.300
15.400
15.500
15.600
15.700
15.800
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16.700
16.800
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17.500
17.600
17.700
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0.93993
0.93982
0.93779
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0.93699
0.93673
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0.93929
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0.93898
0.93842
0.93814
0.9383%8
0.94040
0.93967
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0.93835
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0.93491
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0.93222
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3.93479
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3.933s87
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=5.07473E-0%
~5.43696€-09
~5.31 700609
~6.41323€-0%
-6.0874%€-0%
3. T0748€-09
~5.661036-0%
-5.45416€-0%
=5+30943€-09
=3.17006E-05
~2.09983E-0%
=3,3404876-03
~3.60126€-09
~3.803408€-05
=3.061634€-09
~2.03300E-09%
-2.5%5078€-0%
-3.17311€-09%
-3.10621€~-09
~3.36851€~09
-3,57280€-09
=3.74363€-0%
~3.08148E-0%
=3.93399¢€-03
-$.3491%€-09
-5.19280€~05
~6.08215€-03
~5.41079¢-05
=-5.02937€~-0%
=3.310346-0%
=5.04623€-0%
-4.67643¢-08
~4.60331€-05
~4.351320€-0%
~3.47740€-0%
-1.89357€-09%
~2.5T43TE-05
-2.87132E-0%
~3.25531€-0%
=~3.335T71€-0%
~2.656202€-05
~2.98591€-05
~2.69324€-05
~2.96015E-03
~2.48%41E-0%
=2.2221 4E-0%
~2.63087€-0%
~2.80105E-0%
=2, 84624E~-05
=3.06412E-0%
~2.27346E-03
~1.04951E-0%
=1.64535E~-05
=2.049926~-0%
=~2.08407E-09
=1.69035€E-09%
=1.92357E-09%
~2.07165E—-05
~1.573%6€-09%
~2.10997¢-09

-9.12727¢-08
-8.76504€-09
~8.805006-0%
-7.78877€~03
~8.1145%€-03
=8.49452¢-05
~0.54017€-0%
~8.740704E~03
-~8.0923T7€-0%
~1.10313E-04
-1.13022¢-04
~1.08571E-04
-1.0520TE-04
~1.03585€~-04
=1.05857€-04
=1.21690€6-04
=1.16512E~-04
~1.10209€~04
~1.10950¢€-04
=1.00335€-04
=1.06292€-04
~1.040384E-04
~1.03205€-04
=1.02680€-0¢
-8.8528%€-03
=9.00920€-03
~8.11905¢-03

-9.15577€-03
-9.52337¢-03
=9.53669E-09
~9.60080E-0%
~1207200E-04
= 1.23084€-04
~1.16276€E-08
~1.1330T7TE-0s
~1.094676-04
-1.08063E-04
~1.15400€-00
=1.12161E-04
~1.15080€-04
=1.12358€E~-00
=1.17166E-04
=1.19799€-04
~1.13711€-04
=1. 14009€E-04
=1.13558€-04
=1.11379€-04
~1.1928%€-04
~1.31525€6-04
=1.25564€~04
-1.21521&-04
=1.21179€=-04
=1.25117€-04
=1.22784€~04
=1.21303&-04
—1.202040E~04
~1.20920€-04
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18.000 0.93499 I == [————— i Gl L | e I -1.61222€E-05 ~1.25898E-04
18.100 0.93436 1 + X I i * I I -2.08065E-05 -1.21213E-04
18.200 0.93440 I + X 1 1 * I 1 -2.01001E-05 -1.21920€-04%
18.300 0.93394 1 + X I I * 1 I —-2.32542€-05 ~1.18766E~-04
18.400 0.93480 1 + X I I * I I -1.65599E-05 ~1.25460E—04%
18.500 0.93469 I + X I 1 *® I I —~1.73594E-05 -1.24661E~-04
18.600 0.93421 I + X I I * 1 1 -2.01066E-05 -1.21913E~-04
18.700 0.93459 I + X { 1 * 1 I =1.83049E~05 ~1.23715€~-04
18.800 0.93417 I + X I 1 * 1 I ~2.10297€E~-05 -1.20990E-04
18.900 0.93444 I + X 1 1 * 1 I -1.88946E-05 -1.23125E-04
19.000 0.93387 | Rt Fomm K I -—1 ~¥omme— e ittt S 1 -2.28228E-05 ~1.19197E-04
19.100 0.93390 1 + X I I * 1 I -2.28006E-05 =1.19219€-04%
19.200 0.93357 1 + X I I * I I -2.474615-05 ~1.17274E-04
19.300 0.93473 1 + X I I * I I -1.71079€-05 -1.24912E~04
19.400 0.93418 1 + X 1 1 * I I -1.98482E-05 -1.22172E-04
19.500 0.93421 I + X I 1 * I 1 -1.96372E-05 —1.22383E-04
19.600 0.93377 I + X [ 1 * 1 I =-2,27918€E~05 -1.19228E=-04
19.700 0.93479 I +X I i * 1 I -1.49032E-05 -1.27117€-04
19.800 0.93424 I + X I i * I I -1.88548€-05 -1.231656-04
19.900 0.93363 1 + X 1 I ¥ I I -2.19944E~05 —-1.20026E~04
20.000 0.93367 I-—-——¢ X | G [eremem—— e L e L L LT I -2.38053E-05 ~1.18215E-04
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9.6000t 064
3.7400° 0%
1. 6000F 0S
TINME cl
0.0 1.66786F 75 l--—-——eme——rme e e
0.10000 l+667TRAE 05
0.20000 l.667H6F 05 1
0.30000 l.66711c Q% |
0.40000 1.66T786€ 05 }
0.50000 1.66786F 05 1
0.60000 1.66786E 05 1
0.70000 1.66786€ 05 1
0.80000 letst, 7855 08 1
0.90000 1.66T46E 05 1
1.0000 1.66786F 05 |--~=-==
1.1009 1.66786E 95 |
1.2000 L.667686F 0S5 |
1. 3000 L.66783F I35 1
1.4000 L.66783E 05 1|
1.5000 L.66T783F 05 1
1.,6000 1.66783¢ 05 1|
1.7000 1.66783€ 05 1
1.8000 1.66782F 05 1
1.9000 1.66763€ 05 |
2.0000 lb6723E 05 l-~-~crcccccnna R d
2.1000 1L.66721F 0% |
2.2000 1.66679E 05
2.3000 1.660646F 05 |
2.4000 1.66606E 05 1
2.5000 1.66605E 05 1
2.6009 1.66540F 05 !
27000 1.66460€ 05 1
2.A00) 1.66434F 15 |}
2.9000 1.66381¢F 05 1t
3.0000 1.66303E I8 Jemmemc—mm— e e o
3.1000 1.66301F 05 1
3.2000 1.66299F 05 |
3.3000 1.66198¢f 05 1
3.4000 1.66193E 05 1
3.5009 1.66144¢ 05 |
3.6000 1.66078F 05 1|
3.7900 1.65989E€ 05 1|
3.8000 1.65985F 05 |
3.9000 1.6%5930F 05 1
4.0000 1.65826€ 05 1
4.1000 1.65729€ 05 1
4.2000 1.65648E 05 1
4.3000 1.65622F 05 1
4.4009 1.65589€ 05 I
4.5000 1.65544€ 05 1
4.6000 1.65500€ 05 1
4.7000 1.65645€ 05 1
4.8000 1.65387¢ 05 |
4.9000 1.65297¢€ 05 1
5.0000 l.65226E 05 1--
5.1000 1l.65169€ 05 1|
5.2000 1.6%119€ 05 1
53000 1.65098E 05 |(
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0s
0s
c2
4.04359¢€
4.,04399€
4, 04359¢€
4.04359¢€
4, 043%9¢
4.04359¢
€, 04359¢€
4.04359F
4.04359¢€
4,.04359¢
4 .043%9¢
4. 04212€
6,0400608¢
4.03916€
4.03766E
4.03608€
4.03451€
4.03298¢
4.03128€
4., 02984€
4.02829¢F
4.02677€
4. 02%23€
4.02374€
4.02220¢
4.02070€
4.01908¢
4.01751€
4. 01 604
©.01445€
4.01288€
4.01136€
4.,00985¢€
4.00831E
4.00681€
4.00526€
4.00360¢
4.00204€
4.00084€
3.99899¢
3.99744E
3.99591¢€
3.99433¢
3.99200€¢
3.99130¢
3.9097s¢
3.908820¢
3. 986648
3.98511€
3.98356E
3.98206E
3.98052E
3.9789SE
3. 97741E
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(1]
(1]
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05
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03
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05
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(1]
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1.02767€
1.02767€
1.02767T€
1.02767€
1.02767¢
1.02767€
1.02767€
1.02767E
1.02767€
1.0276TE
1.02767€
1.02620¢
L.024 7€
1.02324€
1.02177€
1.02028¢€
1.0109%¢
1.01753¢€
1.016006€
1.01662¢€
1.01342¢
1.01190€
1.01069€
1.00944€
1.00822€
1.00672¢
1.00539€
1.00388¢
1.00261€
1.00146€
99995,
998e7.
99747,
99645,
99318.
99398.
99332.
99243,
99117,
99082,
98958,
988e1.
0779,
20654,
%s217.
98482,
98638,
98382,
98324,
98234,
s8218.
98l162.
98111l.
90091.
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5.4000
5.5000
5.6000
5.7000
5.8000
5.9000
6.0000
6.1000
6.2000
6.3000
6.4000
6.5000
6.6000
6.7000
6.8000
6.9000
7.0000
7.1000
7.2000
7.3000
7.4000
7.5000
7.6000
7.7000
7.8000
7.9000
8.0000
8.1000
8.2000
8.3000
8.4000
8.5000
8.6000
8.7000
8.8000
8.9000
9.0000
9.1000
9.2000
9.3000
9.4000
9.5000
9.6000
9.7000
9.8000
9.9000
10.000
10.100
10.200
10.300
10.400
10.500
10.600
10.700
10.800
10,900
11.000
11.100
11.200
11.300
11.409

1.65089f 05
1.65002E 05
1.64984% 05
1.64918E 05
1.64908E 05
1.64820€ 05
1. 64757 05
1.64710F 05
1.64596E 05
l.64543E 05
1.64437€ 05
l.64451€ 05
1.64354E 05
1.64257€ 05
1.64176E 05
1.64175E 0S5
1.64069E 05
1.64022E 05
1.63963E 05
1.63865€ 05
1.63800F 05
1.63735E 05
1.63640E 0S5
1.63610E 05
1.63563F 05
1.63509E 05
1.63434€ 05
1.63424E 05
1.63421E 05
1.63358% 05
1.63297E 05
1.63241E 05
1.63237€ 05
1.63194F 05
1.63124E 05
1.63116E 05
1.63113E 05
1.630062E 05
1.62996E€ 05
1.62944E 05
1.62899E 05
1.623898E 05
1.62895F 05
1.62895E 05
1.62892E 05
1.62891€ 05
1.62887E 05
1.62886E 05
1.562882E 05
1.62879E 05
1.62879€ 05
1.62876E 05
1.62868E 05
1.62867E 05
1.62812E 05
1.62810E 05
l.62/98F 05
1.62796E 05
l.62T59F 05
1.62694F 08
1.620605%F 06
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I X 1 1 + * I
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1 X I 1+ . I
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I X I + 1 * 1
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3.97592E 05
3.97438E 05
3.97286E 05
3.9T117E 05
3.96965E 05
3.96812€ 05
3.96653E 05
3.96499E 0S
3.96348E 05
3.96193E 05
3.96040E 05
3.95886E 05
3.95734€ 05
3.95581E 05
3.95423E 05
3.95273€ 05
3.95120€ 05
3.94966E 05
3.94815€ 05
3.94661E 05
3.94500€ 05
3.94343E 05
3.94190€ 05
3.94045€ 05
3.93895E 05
3.93743E 05
3.93578F 05
3.93427€ 05
3.93275€ 05
3.93119€ 05
3.92967¢ 05
3.92813€ 05
3.92661€ 05
3.92510F 05
3.92342€ 05
3.92195€ 05
3.92045€ 05
3.91890E 05
3.91729€ 05
3.91571E 05
3.91418E 05
3.91262E 05
3.91115€ 0S5
3.90952E 05
3.90804E 05
3.90654E 05
3.90502€ 05
3.90352E 05
3.90203€ 05
3.90053E 05
3.89910€ 05
3,89754E 05
3.89602E 05
3.89450E 05
3.89295€ 05
3.89141€ 05
3.88996E 05
3.88844E 05
3.88695€ 05
3.88560E 05
3.88423E 05

98082,
98075.
98057.
97991.
97981.
97938.
97874.
97827.
97823,
97769.
97724,
97678.
97675.
97671.
97669.
97668,
97665.
97618.
97585.
97582.
97516
97496.
97493,
97462.
97420.
97420.
97419.
97409.
97406.
97369.
97358,
97356.
97352.
97310.
97309,
97301.
97298.
97298.
97298.
97298.
97298.
97298.
97298.
97297.
97295,
97294.
97293,
97292.
97292,
97290.
97290.
97290.
97290.
97290.
97290.
97288.
97282.
97280.
97280«
97280,
97280.
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11.500
11.600
11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12,500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13,800
13.900
14.000
14.100
14.200
14.300
14.400
14.500
14.600
14,700
14.800
14.900
15.000
15.100
15.200
15.300
15.400
15.500
15.600
15.700
15. 800
15.900
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500

1.62628€
1.620217¢
1.62620F
1.62615E
1.62552¢
1.62494E
1.62490F
L.62455F
1l.62428¢
1.62357E
1.62355€
1.62353€
1.62298€
1.62245F
1.62227¢
1.62218¢€
1.62176€
1.62120¢
1.62119€
1.62116¢
1.62074E
1.62028E
1.61992E
1.61988E
1.61934E
1.61893€
1.61837¢
1.61789¢
1.61740E
l.61736¢E
1.61729E
1.61726E
l.61723E
1.61670E
l.61657€
1.61590€
1.61587€
1.61536E
1.61505E
1.61498E
1.61471€
l.61469¢
1.61440E
L.61396E
1.61360¢
1.61357E
1.61356E
1.61354€
1.61352€
1.61349€
1.61347¢
1.61345E
1.61345€
1.6 1340E
1.61301E
1.61300€
1.61300E
1.61257E
1.61223E
1.61187€
1.61184E

0s
05
0s
05
0s
0%
05
03
05
05
0s
05
05
0%
05
05
035
0s
05
05
05
0s
05
05
05
05
05
05
05
05
05
05
05
05

05
05
0s
0s
05
05
05
0s
05
05
0sS
05

05
05
0s
05
05
05
05
05
05
05
05
05
05

} X 1 . .
t X 1 . .
l X ! LI
1 X 1 ¢ o
1 X 1 . .
l-———mm———- Koo mmnoa | R e R
l X 1 3 L]
1 X 1 . ]

1 X 1 [ 4

{ ) 3 1 o .

t X I o [

1 X 1 o o

1 X I ¢ o

1 X T o o

1 X 1 ¢ o
lecccn= B S [ R kel
1 X Ie o

I X e o

1 4 e o

1 X fe o

1 X LI

! X ¢«

i X * .

1 X ¢

| X e @
|-l L el
1 X ¢ o

1 X * 1o

1 X * L J

1 13 . o

1 X . @

I X ¢«

I X v o]

1 b § + o

1 X ¢ o

| e S e e L D B e e
1 X e e |

| I § + o]

It x e s |

I X [ |

1 x [ |

I x .0 1

I X L 1

I x . I

I x + 0 )

| Cy e et & Ll Eot e N O,
I X (2 1

I x (44 1

I x LR 1

1 X s 1

I x e 1

I x L44 1

I x . 1

I X (24 1

I x . 1

R el o i B e e e e
| B § s 1

I X L 1

I X .0 1

| I . 1

I x . I

e SEE e S sm Bme e B gt Gum Gm bme Gl Gmm B G G G PN fum Gt e G few e P e B GEn e B Gme gep $me fm T G e RO Gy SN b GED am B G e S e T e G mm G ey B e G e e G

- g T e e g we

P L L Y |eroecmsrncccccanccsa

3.08270¢
3.68126€
3.87977¢
3.87829¢€
3. 87096F
3.07366€
3.07419¢
3.87271€
3.87121¢
3.86981E
3.06829
3.06679€
3.086523¢
3.86364F
3.86216E
3. 86008E
3.85946€
3. 8%5818¢
3.85669€
3.8551 6¢
3.85376€
3.85255%€
3.85135%€
3.84983¢
3.04865€
3.84747€
3. 84621E
3.84503E
3.84386E
3.842306€
3.84089¢
3.83937¢
3.83787€
3.836T4E
3.083522€
3.83383€
3.83234E
3.83118¢
3.82993¢€
3.82057¢
3.82752¢
3.82654E
3.82934E
3.82415E
3.82294E
3.82190€
3.82092¢
3.82002¢
3.61882¢
3.81778¢
3.81087E
3.81591¢€
3.81517¢
3.01419¢
3.81301E
3.81225¢
3.81149¢
3.81107¢
3.81072¢€
3.81036E
3.080940¢

972680.
7279,
97276,
M271.
97271,
97213,
97209.
9T17s.
167,
97076,
926991,
96960.
96905,
96853,
96851,
96851.
96851.
968%51.
9%850.
9% 049,
9% 049,
9% 849,
9% 849,
WoT.
04T,
%07,
1 38
9%839.
96822,
96785,
%778,
96720.
96625.
96572,
9531.
96464,
96462.
9410.
9379,
96372.
9% 372.
%372,
9372,
93712,
96372,
96370.
96 369.
96360.
9387,
96366,
96365,
96364,
96364,
9%360.
96360.
96359,
9359,
96339.
%3359,
96359,
96358,
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17.600
17.700
17.800
17.900
18.000
18.100
18.200
18.300
18.400
18.500
18.600
18.700
18.809
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
19.800
19.900
20.000

1l.61149E
1.61149¢
l1.61141F
1.61087€
1.61083E
1.61042F
1.61037E
1.60982E
1.60981E
1.60973F
1.60972€
1.60969€E
1.60966E
1.60964E
1.60905E
1.60903€
1.60839F
1.60836E
1.60815E
1.60814E
1.60756E
1.60756E
1.60756E
1.60754E
1.60749E

05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

05
05
05
05
05
05
05

05

a5

05

——

MO D M B M

P e A g bt bt Pt Amd bt bl b b ¢ bttt

b I I B I B B R S

P P b B b ety P Bt by et ot bt bt it bt gy Pt b e md (e
P el Rl e O O S R T
R R e I R ]

3.80905€
3.80835€
3.80760E
3.80706€
3.80699E
3.80634E
3.80524E
3.80468E
3.80422E
3.80415E
3.80388F
3.80339E
3.80336E
3.80299€
3.80240E
3.80238E
3.80174€
3.80166E
3.80144€
3.80135¢
3.80076F
3.80064E
3.80002E
3.80001€E
3.79996¢€

0s
05
0sS
05
05
05
05
0s
05
0s
05
05
05
05
05
05
05
05
05
05
05
05
05
05
05

96358,
96358.
96358.
96358,
96358.
96358.
96358,
96358.
96357.
96357,
96357.
96356.
96356.
96355,
96355,
96354.
96354.
96353,
96353,
96352,
96352,
96352.
96352,
963524
96351.
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CSNP/ OMUBLE PERCISION RKS

INTEGRATY JON

REACTOR HESPONCE TP RON NRNP cs cs ce

8%5.0

[}

Ing.

T.63010° 04

TINE ()
0.0 83309.
0.10000 83309,
0.20000 83309,
0.30000 83309.
0.40000 83399,
0.%50n00 83309,
0.60000 83309,
0.70000 83309,
0.80000 833499,
0.90000 83309,
1.0000 83309,
1.1200 83152,
1.2000 82995,
1.3000 82841.
1.400) 82010,
1.5000 82511.
1.6000 82354,
1.7200 82202.
1.89%00 82032.
1.9009 81887,
2.0000 81733,
2.1099 81582,
2.2000 81429,
2.399) 81280,
2.4000 8l12a.
2.5000 80970,
2.6000 80842,
2.7020 80691.
2.600) 87564,
2.9000 80450.
3.0077 80364,
3.1000 80241.
3.2009 80120,
3.300) 80044.
3.407 80039,
3.5000 79990.
3.6201 79946.
3.7000 79903,
3.8000 T989R.
3.9303 19862,
4.0000 19772,
4.1209 79708,
4.2000 19625,
4.3000 79501 .
4%.4000 19410,
4.5000 19365,
4.6000 19321,
4,.7000 19266,
4.8000 19231,
4.9000 79229.
5.0000 19221,
5.1000 19221,
5.2000 19217,
5.3000 79197,

" S am T ey et mm Gt gt S mmn R el T gm e et e S e et B pag YE s M amp et e GG GMS NN G R e Gt S M Bt wt ey S o W0 Gt St D e

S G i B gy B0 Gmt S gy St i vt P Bt gan RIS pmp SED m Gup hw e WM b e e ) P Gag B G N ) e St By S e} M mw S o Sn b et b Pt e e . o

'.I.CQ
l.l.c,
..'.C‘
.................. loemrccccccrc e e
[}
1
3
1
1
i
I
1
{
.................. l------------------
1
1 X
I 4
1 X L
) X .
I X *
) X .
) X L4
1 X . >
------------------ [ SR L o
1 X o .
1 xe *
Ix o .
I S .
 § .
X1 *
X I .
X 1 *
K H .
dabieet ke b EoD D L T S
* X [
o X le
. X *
* X *
s X .
* X el
s X .l
LIS ¢ *]
. X e 1
------- L e ol B e b
L [ |
L * 1
L4 X * [
. X * 1
b4 X . H
¢ X . 1
. X . i
[ X + H
[ X . 1
—$cocfwencabrvonan |[ccceccncssccncsncos[caccccncnvovnanane
] X * 1
L] X . I
. 3 3 i

61%.0

6900.
8.4000€
l=--eeem L e |
1 xe . 1
[ xe . 1
] e . 1
1 xe L4 1
1 xe [ 4 ]
1 xe . 1
1 Xe (4 I
L] e 4 [}
] Xxe L4 ]
jeececae XO=—eponca=]
| I S . [}
1 L4 * [
1e » 1
1 . 1
1 . 1
1 . t
[ ]
Te !
1 t
| R e DL DL 1
t 1
| 1
) t
1 1
1 1
!  {
1 1
1 1
1 1
lemececacaa S ket 1
1 ]
[ { 1
| § ]
1 1
I 1
1 1
1 1
1 1
{ 1
LR e I
1 1
1 1
t {
1 ]
i 1
1 !
1 1
! !
1 ]
1|

t 1
] t
1 t

601.9%
596. %0
596.01
59. 79
393.02
591.463
589.70
508. 09
508.12
587.51
586.74
506.03
505.20
506.69
304. 08
583.48
502.08
582.26
561.63
s81.13
580.62
500.38
580.38
$80.29
$80.00
579.62
579.27
$78.92
570.54
S78.18
ST7.48
576.03
$76.15
575.5%
575.22
575.06
$S74.99
STe.78
ST4. 78
STe. 78
STe.78
STe. 78
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5.4000
5.5000
5.6000
5.7000
5.8000
5.9000
6.0000
6.1000
6.2000
643000
6.4000
6.5000
6.6000
6.7000
6.8000
6.9000
7.0000
7.1000
7.2000
7.3000
7.4000
7.5000
T.6000
7.7000
7.8000
7.9000
8.0000
8.1000
8.2000
8.3000
8.4000
8.5000
8.6000
8.7000
8.8000
8.9000
9.0000
9.1000
9.2000
9.3000
2.4000
9.5000
9.6000
9.7000
9.8000
9.9000
10.009
10.100
10.200
10.300
10.400
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.300
11.400
11.500

79188.
79186.
79168.
79138.
79128.
79101.
79057.
79011.
79006.
78977.
78938.
78938,
78935,
78931.
78919,
78918,
78900.
78853,
78853,
78844.
78788,
78782,
78778,
78748,
78748,
78748.
78747,
78737.
78733,
78683,
78679.
78679.
78675,
78632,
78632,
78628.
78628,
78628.
78628,
78628.
78628.
78628.
78628.
78628.
78628.
78628,
78628,
78628.
78628.
78628.
78628.
78628,
78628.
78628.
78628,
78628.
78628.
78628.
78628.
78628.
78628.
78628,

P e et T gy bt b b Pt g gt g ot et = e g

P et e e bt gy b e g
» #* 3

L 2R B 3K

*1
*1
*1
*]
*1
*1

———————————— ek [ ——

LR LB 2R 3R I 3 3 )
XX X X M X X X

XX XK

il R R N N

+t et et

+

St St g Pt bt o b e by

Ix

*****ﬂ'r

X

) B e —

Ix
IX
Ix
Ix
IX
| 99
X
IX
X

X
Ix
IX
IX
X
Ix
X
Ix
Ix

LR I PR Y

trEE L et et et

:
[}
1
(]
]
(]
]
]
[}
(]
[}
]
[}
(]
L]
[}
[}
)
1
]
(]
(]
1
[}
[}
[]
)
]
]

o e gt Bt Pt P Pt gt B g bt e g B Pt g gt P el P gt gt < gmed et et bt el i Rt e et gk R e e et et e P

P nt e St g P pay et e Bt Pt bt et pmy (Pt
LR BK R IR JK BE BE NE BE SR RPTRE EPEEY

X
IX
X
X
Ix
Ix

L R R R R R S

- — Pt gt Rt i et B Gt St gt Pt Pd bt bast b B Bt Pt g bt Pt i P8 bt ed R gy o et S P bt G Bad e St pmd P bk ot Pt B Bt fmd it Pt Gk bt e et bt St pmd Bt o ot
- - -

Pt Mt et PR ot Pt et W et bt Bt g bt i gmag Bt b P g P pg bt bt By Pt pamg g B Bt bt Jmt bt et Bmg Pt et i bt b fou gt pum Pt by S g Pt

6468.4
6466.6
6465.2
6462.0
6458.8
66457.3
6455.9
6453.9
6452.1
6450.5
6448.1
6448.1
6444,.6
6444, 1
6442.8
6442.7
6440.9
6440.2
644042
6436.4
6433.6
6433.2
6433,0
6432.9
6432.9
6432.9
6430.6
6427.4
6425.9
6425.4
6425.3
6425.3
6425.0
6422.8
6422.7
6422.6
6422.6
642246
6422.6
6422.6
6422.6
6422.6
6422.6
6422.6
6422.6
642246
6422.6
6422.6
6422.6
6422.6
6422.6
6422.6
6422.6
6422.6
66422.6
6422.6
6422.6
6422.6
6422.6

6422.6

6422.6

6422.6

574,77
574.59
574.42
574.20
573.88
573,77
573.67
573.52
573.32
573,20
573.01
573.01
572.63
57259
572.48
572.45
572.29
572.29
572.29
571.92
571.70
571.65
571.65
571.65
571.65
571.65
571.40
571.07
570.96
570.95
570.95
570.95
570. 88
570.77
570.76
570.74
570.74
570474
570.74
570.74
570.79
570.89
570.90
5$70.90
570.90
570.90
570.92
570.92
570.92
570.92
571.14
571.15
571.16
571.16
571.16
571.16
571.16
571.16
571.16
571.04
571.04
571.04
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11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13,300
13.400
13.500
13.600
13.700
13.800
13.900
14.000
14.100
14,200
14,300
14.400
14.500
14,600
14.700
14,800
14.900
15.000
15.100
15.200
15.300
15.400
15.500
15.600
15.709
15.800
15.900
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.030
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100

70627,
78624,
18609,

78953,

78549,
78514,

78480,

76409,
78326.

78302,
78248,

78213,
78212,
18212,
78212,
18212,
18212,
78212.
78212,
Tu2l2.
78212,
18212,
78212,
78212,
78212,
718212,
78212,
18175,
78150.

¢ 78092.

77998,
17964,
17923,
17874,
77871,
171871,
17845.
17844,
77844,
77844,
77844,
TTo4s.
T11844.
17844,
11864,
TT844.
1784%.
17844,
77846,
17644,
17844,
778464,
17844,
17844,
177844,
17844,
TTuas,
17844,
17844,
TTo4a.
TT844.
17844,
17844,
TT1844,
77844,

1 . ix .
! . Ix .
1 L] X .
| Rt il L LAl S LD e L e
t o Xt .
1 . 1 § .
I . X1 .
I . Xt .
) . X 1 o
1 . X 1 o
1 L] X 1 o
] . X 1 e
1 L X I e
| Rt A Sl B LT D
1 . X 1 e
1 . X 1 e
1 . X [ o
1 L] X 1 e
1 . X1 e
1 [ X I o
1 L] X1 o
t . X 1
t . X 1 ¢
----- cmccelocana)x=]-¢
. X 1 o
. X [ o
L ] x | K]
. X e
L] } 4 1+
L] ) 4 e
. X .
. X .l
. X .l
_————— e - e l——-——— ————————————
. X 1

X
X
X

- .y Bt T g S mm e % e et G "= e S mm RS g

L R R IR S B B B B R R I R K B T B R R BRI S BE S BN B B B K 4

XM I I N DI I I I MM I K PE M PP P MM

-y S . g S ot oy gy S0 g Pet ey S P gy B P gy PR ey W e

nt Gut e mm pmp P PN Gm mey SN gum B mm e e ey S aey mm

T g Gmt e ot e Gum B Gt e Bt S oe P pes P v O g

T Gme S sy e Sm S e G S g S T G S am G e S g SN0 Bme L SN R em R e o gy ¢ gup TR G b =S e S S am W8

6358.7
6358.7
63508.6
6358.6
6350.6
6358. 6
6358.6
6358.06
63%8. 06
6358.6
6358.6
63568.6
6358.6
6358.6
6358.6
6358.6
6358.6
6356.6
6358.8
6338.6
63%58.6
6358.6
6358.6
6358.6
6358, 6
6358.6
6358.6
6358.6
6358.6
6358.6

371.06
$70.80
570.44
570.13
569.7%
569.5%6
569.25
568.59
566.07
567.91
5e7.78
567.66
Se7.79
568.06
368.19
568.19
568.19
568.19
568.30
568.46
568,49
568. 49
5608.49
568. 49
560.36
568. 20
568.09
567.%2
566.91
566.61
565. 81
565.56
$63.32
565.03
565.03
565.03
565.03
$65.03
5635.30
563.49
565.5%¢
565. 54
565.%¢
565. 34
565.55%
565.5%
56%.55
565.%6
565.56
565.57
565.57
565.57
565.57
565.57
$65.60
565.77
$63.79
565.79
565.79
565. 00
565.00
565. 81
565. 81
565.02
565.82

34



18.300
18.400
18.500
18.600
18.700
18,800
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
19.800
19.900
20.000

77844,
77844,
77844,
77844,
77844,
77844%.
17844,
77844,
77844,
17844,
77844,
77844,
17844.
77844,
77844,
77844,
17844,
17844,

I
1
I
1
f
t
1
1
I
1
I
1
1
I
1
I
I
1

* X + I

* X + 1

* X + 1

* X + 1

* X + 1

* X + 1

* X + 1
- * K=—=+=1 -

* X + 1

* X + 1

* X + 1

* X + 1

* X + 1

* X + I

* X + 1

® X + I

& X + 1
N T

Pt bt bty Bt Bt b Pt P et P bt e Bt

— eyt P Bt et Py gy bl o g Pt by

6358.6
6358.6
6358.6
6358.6
6358.6
6358.6
6358.6
6358.6
6358.6
6358.6
6358, 6
6358.6
6358.6
6358.6
6358.6
6358.6
6358.6
6358.6

565.82
565.82
565.84
565.84
565.84
565.84
565. 84
565.84
565. 84
565.84
565. 84
565.84
565, 84
565.84
565. 84
565.84
565.84
565. 84

9%



4. Printer-plotted Output: STIFF
REACTOR RESPONCE TO ROD OROP N RO ROFB
~8.0000€-05
=1.6000€-04
0.9450
TIRE ~
0.0 1.0000 leomemmmcmccaccanns
0.10000 1.0000 1
0.20000 1.0000 1
0.30000 1.0000 1
0.40000 1.0000 1
0.50000 1.0000 1
0.60000 1.0000 1
0.70000 1.0000 1
0.80000 1.0000 1
0.90000 1.0000 1
1. 0000 1.0000 R LT
1.1000 0.96029 1 .
1.2000 0.98012 1 ’
1.3000 0.97988 1 .
1.4000 0.97960 1 .
1.5000 0.97929 1 .
1.6000 0.97896 1
1.7000 0.97863 1
1.8000 0.97830 1
1.9000 0.97798 1
2.0000 097766 1
2.1000 0.97735 1
2.2000 0.97703 1
2.3000 0.97673 1
2.4000 0.97644 1
2.5000 0.97616 1
2.6000 0.97587 1
2. 7000 0.97560 1
2.8000 0.97533 1
2.9000 0.97508 1
3.0000 0.97482 I e e
3.1000 0.97457 1
3.2000 0.97433 1
3.3000 0.97408 |
3.4000 0.97383 1
3.5000 0.97360 1
3.6000 0.97336 i
3.7000 0.97312 1
3.8000 0.97290 1
3.9000 0.97269 1
4.0000 0.97249 Joeomoeo- RS T
4.1000 0.97228 1
4.2000 0.97207 1
+.3000 0.97187 1
4.4000 0.97167 1
4.5000 0.97147 1
4.6000 0.97126 1
4.7000 0.97107 1
4. 8000 0.97087 1
4.9000 0.97068 1
$.0000 0.97050 Jesemcomee—onn -—-
5.1000 0.97031 1
$.2000 0.97013 1
5. 3000 0.96995 1
5.4000 0.96977 1
5.5000 0.96957 1
5. 6000 0.96938 1

@ Ot b o et G ot St W Gan et 8 Bt ) S=g TN Gmg Py S

. e TS et B ent 0 Smd St b g Gt P G e ey PG G Smh St Gt D Pt P Smp PG Pt S=S Gmp St S ok g

‘R'eROFB
te'aRQ
tetapN
............. cesmmfemsmsercrccrememmn] - e ————
t !
1 1
1 1
1 1
! 1
1 1
1 ]
1 1
1 1
------------------ | e ittt Tttt
1 . 1
1 . 1
1 . 1 X
1 * 1 X
1 L] I
1 . x
1 .  $
t * X1
1 . X 1
L B R R R
b4 1 o X 1
. 1 o ) § 1
. 1 o X 1
» | X 1
- le X 1
. 1e x 1
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